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We, The India Hubbkr, Gutta Pehcha 

AND TULEGBAPH WORKS COMPANY LIMITED, 

of 106, Cannon Street, London, E.G. 4, a 
British Company, anil Wuj*iam Leicester 
g» Avery, of the said Company's Works at 
Silvertown, London, E. 16, a British Sub- 
ject, do hereby declare the nature of this 
invention to be as follows : — 

This invention consists in improvements 
10 in or relating to control means for brakes. 
According to this invention a control 
means for controlling two brakes or two 
series of brakes has an operating rod which 
is mounted so as to be capable of move- 
15 meat transversely to its longitudinal axis 
and also capable of rotational or angular 
movement about its longitudinal axis, one 
of the said movements of the rod effect- 
ing simultaneous similar application or 
20 alteration in application of both of said 
brakes or series of brakes, while the other 
of said movements effects in one direction 
application of or increase in application 
oi one brake or one series of brakes only 
25 and in the other direction application of 
or increase in application of the other 
brake or other series of brakes only. When 
one brake or one series of brakes only is 
applied or increased in application by the 
30 said movement of the rod the other brake 
or brakes may simultaneously be de- 
creased in application. 

Preferably the movement of the oper- 
ating rod transverse to its longitudinal 
35 axis effects simultaneous similar applica- 
tion or alteration in application of said 
Hrakes or series of brakes, while rotational 
or angular movement of said rod about 
its longitudinal axis in one direction 
40 effects application of or increase of appli- 
cation of one brake or one series of brakes 
only and similar movement of the rod in 
the other direction effects application of 
or increase in application of the other 
45 brake or other series of brakes only. 

Preferably the rod is mounted so that 
angular movement about its longitudinal 
- axis- can be given thereto at any position 
which it may have reached consequent 
50 upon a prior movement thereof in a direc- 
tion Jjran8verse__to_jja^ longitudinal axis. 



Conveniently the operating rod is 
mounted so as to be angularly movable 
about an axis transverse to its longi- 
tudinal axis to effect similar application 
of or alteration in application of the 
brakes or series of brakes. 

This invention is particularly adapted 
for use with brakes lor wheels of aero- 
planes as it is advantageous for aero- 
planes when taxi-ing to be steered by the 
greater or less braking force to the wheels 
on one side of the machine than to the 
wheels on the other side. 

ThiB invention is conveniently adaptable 
for use with brakes actuated by fluid pres- 
sure. 

One form of control means according to 
this invention has two fluid containing 
chambers, one adapted to be connected to 
one brake or one group of brakes and the 
other to another brake or another group 
of brakes, and an operating rod, movement 
of which in a direction transverse to its 
longitudinal axis alters the capacity of 
both said chambers equally, while angu- 
lar movement of the said rod about its 
longitudinal axis alters the. capacity of 
only one of said chambers or increases 
the capacity . of one and decreases the 
capacity of the other simultaneously. 

In one construction of control means 
according to the preferred way of carry- 
ing out this invention as applied to con- 
™l means for use with brakes actuated 
by fluid pressure, the control. means com- 
prises two hollow cylinders fixed side by 
side with their longitudinal axes parallel 
and m the same horizontal plane. The 
ends of said cylinders are closed and slid- 
able within each is a hollow cylindrical 
piston which in the " at rest 99 position of 
the control means extends from one en<i> 
(hereafter termed the rear end) of the 
cylinder forwards toward the other or for- 
ward end of the cylinder. The forward 
end of each of said pistons is closed and 
provided with suitable packings or 
washers to prevent fluid in the portion of 
the cylinder forward therefrom from 
escaping past the forward end of the 
piston to the rear portion of the cylinder. 
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• The forward portion of each of, the said if *hV%to°n " 

cylinders" are adapted to- contain, oil -or -the rod. eaters Ji »« fc s f CT ,red 

other brake actua&ng fluid medium. and f d "f^fK E^diaW radiaUy out- 
have ooaduits-e^e^^erefrom one^f tosaid piston^ pending rj 
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The rear portions of "the said oynnaers ww« .VtZj^+i, 

are out away on *eir &cin ? sides and the meut ^Appreciated that . ... ^ 
in pistons so exposed are provided-with-heri- ~ ^J™*. °J nnl)er en d of the said 
l ° 'zontal op£%g slots the on^tudmal % SSFbJfA? ■««- 

centre lines J)f.vrn^. bertha phaa-m ^g^g?*, SSard and that rotational or 
which the longitudinal centre lines of the equally ««™n£ of t]l9 -^d ro d about 
cylinders lie. Within each.ei the. s«*--?*^-P 0> *^ e ^ti^ will move one go 
1& . pistons and seared to the ^thereof -^i«" f ft? one forward and the 

1 ?£hich.is remote from .the atfeer.mston » a. ^°-*Krd where both have been 
; toothed rack, which aUo lies, in the .afprej. pleriouslv) and rotational 

aaid plana and exts»ds_from. the rear ofe 'C ? m^veh«Tin the opposite 

the piston towwds.the forward end there- ^^^^^^LgLy move the 85 
2o of. Thosaidrac^^so dwwise.dandpf: <W^t™ ^ Movements of the piston, 

- .snch. dimensions that the teetfof each lie other P^ton. ^ actuation of 
-. approximately oa the longitudinal ansot ?LTal*3 or Lries of brates. 

... t£e respective pistoai I It iritt be appro-. *^M^^^ection of the toothed" 
•_ ciated that the said rajSka wjU. face each - Hn B to ihe^d 0 f the operating rod 80 
SB other anabs.ezposed to each other ^^ .^^^^^l m the which 
the slots in the.&eing sides of the pistons.. ^Jes with the horizontal plane 

: Extending vocally upwards from the. «» X^^Sa- movement of the rod 
'■ - said cylinders are a pair ^f spaced but., ana .m correS p 0 ading move- 

connected triangular brackets. The base. aoo« . pistons at all posi- 95 

on of each of said brackets extends iengthwws; »"* ?| the pwton or px 
80 of and is secured to the s aid .o^ers ^ Wrf said i»d ^ ^ fo ^ 
. : vertex of each being located above the described. For instance, 

• rear porbons. of the said cylmdeis.. control man em9nt ; je (ween the 

Mounted in gunbal bearings at and be-. ™«eao ox v ^ iston c^pris^ 100 
35-tween the vertices .of said ^keUis a g^g 1 ^ and rack mechanism a 

- sleeve.^rimgh which passes Ae operating t 50JneTr hat greater diameter 

- ; rod of _the control means ? ian thetoothed ring may be employed, 
.. of said. sleeve is such as to permit at to. ^ . ha^,? Tert i ct d pivot pins 

swing in a, vertical plane which mter-. the s^ rin w here the longi- 105. 

40 sects the plane in which the axes of the £ ?a ^ & A 

• cylinders- Tie, mid-wav between the said ™» ^ ^ ft Mid piTot pins to 

1 aS The'said operating rod extends from «JW ^enT* ^ a Sf 0 ^lrefaom 
. .. both fend* of the said sleeve and is angu- . ^Sdm^ely on ^ longitudinal axis iid 
45 laxly movable therein about its lodgi- ^^^g Te -piston to Hie rear of the 
. • tudinal axis. Collam secured to said rod at «™[ ^™ of the said piston, being suit- 
, ; both ends" of the sleeve prevent endwise gffJJ™! instead of exteni- 

- . movement of the said rod. The upper- -iZ forVardly each link may extend rear- 

- end of the said rod .carries a suitahl° S^^ e rfn to a pivot extending 1I5 
80 handle and the lower end «Jends between ^S^across the rear end of the piston. 

the oylmders ahd. penetrates the hori, J.^a/^ meatts has been de- 

~ - E« al ftf^W "viS '\Fol scribed with the cylinders horizontally dis- 

- bottom extremity of the: said ! Tod is of- » ^ wfl l be appreciated that this is 

■;- square section- and carries sltoably upon ^f 8 , 11 ^ c 0n venience in description and 120. 
53 .it a sleeve which has a wrrespondi^lr <£g gyT aT be disposed in a vertical 

- "square interior. -The said sleeve has a ™ * "*vf ; _„_" i 0 _ A j ;„ ,„. 

. . XnW- .flange ^Hek; ^H.d&ffi opiating rod may be 

- 'tabohit r -^-.«S -B Ji B SdlS cranked above the point at which it is 
tudinal- ax» of the rod. Secured at ite . nn^nlarlv about a trans- 125 




.-^b^ii^^ -SS^tS3TSM»T^S^'ii%^ 

.. . outer peripheral margin of said^dwc bemg m0 ved to effect equal and rimul- 

65 3f %£f3ra? TJSi^SSffl taneous a P pKc.tion of or withdrawal of 130 
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the said brakes. In such a case the rota* 
tional or angular movement oi the said 
rod about its axis would be obtained by 
movement of the cranked extremity of 
g the rod in a direction transverse to that 
in which it is moved to effect equal appli- 
cation of tho J rakes. In the case of an 
aeroplane the cianked end of said rod 
could oe connected to the usual control 

!q rod or popularly termed " joy-stick *' of 
the aeroplane so that the two required 
movements would be obtained., one by 
forward and rearward movement of the 
" joy-stick " and the other by lateral 

. movement of the " joy-stick »\ 

In another construction of control 
means the chambers or cylinders instead of 
beimr disposed side by side could be dis- 
posed end to end, their rear ends being 

2Q adjacent. With such an arrangement the 

m operating rod could operate the pistons 
through rack and toothed wheel havinff 
the same general arrangement as that de- 
scribed, tho racks extending opposite to 



one another and being spaced apart by 25 
offsetting the cylinders or otherwise to 
receive the toothed wheel between them. 
With such an arrangement rotational or 
angular movement of the rod about its 
longitudinal axis would effect equal and ^ 
simultaneous application of both brakes or 
both series of brakes while transverse 
movement of the ro'd to one side would 
effect application of one brake or one 
series of Drakes and similar movement of 35 
the rod to the other side would effect 
application of the other brake or other 
series of brakes. 

In some cases instead of having cylin- 
ders with pistons sliding therein., the 
chambers may each have a flexible wall or 
diaphragm pressure upon which restricts 
the capacity of the said chamber and thus 
applies the brake connected thereto. 

Dated this 28th day of June, 1929. 
A. Q. KROWtf, 
Acting, for the Applicants. 
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XmproTCsrsate to os? relating te> (Soateoi Sffeaas So? Shakes. 



ar We, The India Rubber, Gutta Pishcha 

*° and Tklegkaph TVosks Company Limited, 
of 106, Cannon Street, London, E.G. 4, a 
British Company, and Wit*lia2I Leictisteh 
Avert, of the said Company's Works at 
Silrertown, London, E. 16, a British Sub- 

5U ject, dp hereby declare the nature of this 
invention and in what manner the same 
is to be performed, to be particularly de- 
scribed and ascertained m and by the 

gg following statement : — 

This invention consists in improvement a 
in or relating to control means* for brakes 
actuated by fluid pressure and to that 
type of control means for such brakes 

ort (what now follows is that which is here- 

ou after referred to as " the type described ") 
which comprises a pair of fluid receiving 
chambers, one of which is adapted to be 
connected to one brake unit, and the other 
to another brake unit (said brake units 
each comprising a single brake or a group 
of brakes), each of said chambers having 
means (for example a piston or the like 
co-operatinff with the chamber) by move- 

70 meat of which relatively to the chamber- 
the effective volume of said chamber is re- 
duced (in the case of brakes aoplied by 
positive fluid pressure) to expel fluid from 
the chamber to the brake unit connected 

^ 5 thereto, or increased (in the case of brakes 
applied by! negative pressure) to suck 
fluid into the chamber from the brake 
unit connected thereto and thus (in both 



cases) apply the brake or brakes of the 
brake unit connected with the chamber, gp 
the control means having an operating 
rod which is mounted so as to be capable 
of at least two movements, one of said 
movements causing such relative move- 
ment between -the aforesaid means of both 35 
chambers and their respective chambers 
as to expel fluid from or suck fluid into 
both chambers and so apply the brakes of 
both brake units, while the other move- 
ment of the operating member in one 90 
direction causes such relative, movement 
between the aforesaid means of only one 
chamber and its chamber as to expel fluid 
from or suck fluid into said chamber only 
and so apply only the brake or brakes con- 95 
nected to said chamber, and the said 
movement of the operating member in 
the other direction causes such movement 
between the aforesaid means of only the 
other chamber and its chamber aa to M)0 
expel fluid from or suck fluid- into said 
chamber only and so apply only the brake , 
or brakes connected to said chamber. 

One form of the type of control means 
described provides the subject matter of 4n* 
British Patent 2Co. 309,470 of the inven- * 
tion claimed- in which the present inven- 
tion is a modification , and in the control 
means- described in the said patent speci- 
fication the aforesaid two movements are iiQ 
both movements of the operating rod ~ 
transverse to its longitudinal axis.- 
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According to the present invention in 
a control means of the type described, one 

- of the aforesaid movements of the operas- 

- inff rod is a movement transverse^ to its 
R longitudinal axis and. the. other movement 

. 5 SarotSal or angular move&ent about, 
its longitudinal axis. , 

Preferably the operating rod can be. 
moved transversely P*™*** 0 ^^* 
10 reference to its longitudinal axis ?«^it 
*° has been previously moved from its nor- 
mal position of rest rotationally or trans-- 
. versely respectively mth reference to its- 

15 ^ptlSy^ movement of the rod 
& transverse to its longitudinal axis effects 
the application of the brakes i of .both brake 
«nits and the angular or rotational move-. 
. S ofthe rod aSout its Wtudinal axis 
20 in one direction effects application of the 
20 brake or brakes of onoj^rake unit only 
in the otlier direcTion * the brake or 
brakes of the other brake unit , only 
"Where, after a movement of the Tod to 
25 efielt the appUcation of the brakes of both 
brake units, a movement » JP*« to the 
rod to effect the further application o£ the 
brake 05 brakes of one brake unit only 
this further movement maj al» J^ 
30 partial of complete release of the brake or 
brakes of the Qther brake unit. ... 
*■ The accompanying drawing lUustrates- 
'bv wav of example- one form of control 
means fc for brakes according to this myen- 
35 tion for use *ith liquid (e.g. oil) pressure 

operated brakes. . . ' " . 1.. 

Fiinire 1 is an end view of the control 

- means, viewing it from what is hereafter 
redded as the front end. . . . 

AO K^ufe 2 is a vertical sectional view on 
^ the line 2— 2 in Figure, 1- ; 
" - Figure 3 is a plan view, partly in sec- 
tion on the line 3—3 in Figure 1. 

Figure 4 is a sectional view on the line 
a* 4—4 in Figure 3. - 
- Figure 6 is a sectional view of a detail. 
. Referring to the drawings, the control' . 
* means comprises a pair of cylinders 10 11 
disposed side by side and formed prefer- 
ka ably by a single casting. Bach cylinder 
™ has Blidable within it a piston 12 both 

- of which face in the same direction.; Each 
. piston - comprises a cap 13 . which is 

threaded on to a skirt 14 with an annular 
^5 washer "15. gripped between the said cap^ 
and skirt. . . • . . . ■ 

The wall between the two cylinders 
rearward from the extreme rearward "posi- 
tion 1 of the pistons (i.e. that shown in the 
99 drawings) is cut away and the. rear ends 
..of tjie cylinders are closed by a closure 

- 'member 16 from which parallel spaced 

horizontal cheeks IT and 18 project into 
.- the cylinders, said cheeks, extending across 1 . 
^5 both* cylinders. Bivaffed to said cheeks 



and extending therefrom ^ 
cylinders are spaced parallel plates UP 
„i~T<>(\ Tiiate 19 being secured to tne 

; nP KdL? ^Sdly and .cenfcallv * 
Loosely fitting over «ch f J«J«J 

and the said member. . . , 

face 24 engages vertical guide, 
ffirs.-36 27 which «e mooted «p«>n 
Sos extending between the plates 19. 20. 
■Disposed between the plntes 19 20 be- 
t.?en P and mesbing^tU A. I ja ck « 



tween and mesmng ™« "fj" ? Ah 
members 23 is a toothed wheel A.*"*, 
has spaced flared holes 29 and 3v each 
of xelTich is engaged by a prong ^of the 
forked end 31 of an operating ™ rl <"> m 
the said prongs being circidar in cross W 
section The rod 32 extends upwardly 
between the cylinders 'through longi- 
tudinally extending slots in the plate 
19 and &. the wall between the cylinders 
thereabove,. into and through a casing ^ 

33 which is mounted in a gimbal bearing 
as - shown in Figure 5, between brackets 

34 35 which extend upwardly from and 
bre formed integrcflly vrith fee o ylm- g 
ders. "The said bearing is . such that the *-* 
"easing 33 with the rod 32 can swing there- 
abouts in a longitudinally extending ver- 
tical plane which intersects *"dway- be- 
tween the axes .of the isylmders the hon- jgj 
zontal plane in which the. said axes lie. 

The. casing. 33 is oval in crosMeotio* 
for the purpose of adding strength to tnei 
rod, its major dimension lying in the pland 
in : which.it sTrings in its bearing. The 125 
rod 32 is rotatable about its longitudinal 
axis in the casing 33, the top and hottom 
ends of the casing being .constricted by 
suitable filling pieces so as to maintain 
the rod centrally therewitlun. The 129 
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bottom end 36 only of the casing is seen 
in the drawings. The rod 32 extends be- 
yond ii*e losing 33 at its top end and is 
provided vrith u handle of suitable shape 
& TTiiej-eLy it can Le moscd with the casing 
tiun&reittely to its longitudinal axis in 
the &foremeutione*d vertical plane . or 
niorcd angularly within* irhe casing about 
its longitudinal axis. 
10 it --riU be appreciated that moving the 
upper end of the rod rearwardly trans- 
versely to its longitudinal axis in the 
aforesaid vertical plane will cause the 
toothed wheel 2o* to move forwardly, tak- 
1b ing with it both the members 22 and thus 
thrusting both pistons 12 forwardly in the 
cylinders* 10, 11. On the -other hand 
rotational or angular movement of the 
f°d 32 within the casing and about its 
l^firitttdinal axis, will cause rotation of 
the wheel 28 and thus, in a clockwise 
direction, effect forward movement of the 
piston in cylinder. 11 and, in an anti- 
clockwise direction, forward movement p.f 
do the piston in cylinder 10. 

The brackets 34 36 are provided with 
bushes 37 to receive the pivots 88 of the 
casing 33 and have slots 39 through which 
the pivots 38 can pass, but through which 
30 the bushes 37 cannot pass. It will be 
appreciated that to remove the casing 33 
with the rod 32 from the brackets 34 35, 
the bushes 37 are first removed endwise, 
allowing the pivots 38 to leave the brackets 
35 through the slots 39. 

The front ends of the cylinders 10 11 
2n 6 5 rovi *-M with connector tube* 

* uoe 40 being "in use connected 
with the brake or brakes to be operated 
40 -and tube 41 with a liquid supply whence 
an y loss of liquid in the cylinders is re- 
placed. The communication between each 
tube 41 and its cylinder is controlled by 
a spring urged cone valve 42 as described 
45 S 221 co-pending patent application No. 
28,670 of 1929. The stem U oi the valve 
extends through a central aperture 44 in 
the piston cap 13 into a longitudinal bore 
45 in the projection 21. The end of the 
50 stem bas an enlargement 46 which can- 
not pass through the aperture 44. The 
length of the stem is such that when the 
piston approximates to its extreme rear- 
ward position the valve 42 is lifted off 
• J« seating so as to establish, coinmunioa- 
tion^ between the liquid supply and the 
cylinder At all other positions of the 
piston 12 the valve is held by its spring 
and also by the pressure of the liquid in 
w the cylinder on to its seating, thus pre- 
venting egress of liquid from the cylin- 
der to the supply. 

The universal ^ engagement of the rod 32 
with the toothed wheel 28 may be effected 
«W in other ways from that shown. Por 



example the end of the rod may be 
centrally secured to a flexible disc, located 
within a toothed wheel of annular form, 
the periphery of said disc being clamped 
to the internal periphery of the wheel.* 

The valve communication between the 
cylinder and the fluid supply forms no 
part of this invention and may be omitted 
from control means according to this in- 
vention. 

"While it is preferred that the movement 
of the rod transverse to its longitudinal 
axis should effect application of both 
brakes or both sets of brakes and rotational 
movement of the rod about its lon^tudinal 
axis effect in one direction application of 
one brake or onp set of brafies only and 
in the other direction application of the 
other brake or other set of brakes only, 
yet in some cases the functions of the 
movements maybe reversed, that is to 
say, the rotational movement of the rod 
may effect equal application of the brakes 
ana the transverse movement may in one 
direction effect application of one brake 
or -one set of brakes only and in- the other 
direction application of the other brake 
or- other set of brakes only." This would, 
for example, be the case in a control-means 
which differed from" that described in 
- that the pistons in the cylinders faced in 
opposite directions, causing in consequence 
application of both brakes or sets of brakes 
when thrust in opposite directions. 
; t The^ thrusting or the pistons* in oppo- 
site directions would of course be effected 
by the rotation of the toothed wheel and 
thus of the operating member,. the trans- 
verse movement of the rod thrusting only 
one piston- forwardly and moving the 
other rearwardly, thus effecting the appli- 
cation of one brake or one set of brakes 

Instead of the cylinders being disposed 
side by side they may in some cases be 
arranged end to end. 

If desired the operating rod may be 
cranked above the axis about which it is 
movable transversely to its lonritudinal 
axis, the said cranking being in the direc- 
tion in which the rod moves transversely 
to effect application of the brakes. In 
such a case the rotational or angular move- 
ment of the rod about its longitudinal axis 
would be obtained by movement of the 
cranked extremity of tne rod in a direction 
trafisverse to that in which the rod is mov- 
able transversely to its longitudinal axis. 

**kf case of an aeroplane the cranked 
end of the rod could be connected to the 
usual control rod or " joy-stiok " of the 
aeroplane so that the two required move- 
ments would be obtained, one by a for- 
ward or rearward movement of the u joy- 
stick " and the other by lateral movement 
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of the " joystick 

In some cases instead of having- cylin- 
ders with pistons sliding therein, the 
chambers may each have a flexible wall or 
¥5 diaphragm by means of which the volume 
of the chamber is reduced or enlarged. 
Again the chambers may be in the form 
of bellows members, which may be fixed at, 
one end and have the other end movable 
1Q backwards and forwards in relation 
thereto. 

While the example given has relation to 
brakes operated by fluid pressure it will 
be appreciated that the invention is also 

15 applicable to control means for brakes 
operated by suction. 

Many other modifications- may be made 
without departing from the invention as 
defined in the appended claims. 

2Q Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
. claim is : — - 

25 - 1. A control means of the. type described 
in which one of the movements of the oper- 
ating rod is a movement transverse to its 
longitudinal axis and the other move- 
ment is' a rotational or angular movement 

gg^abeut its longitudinal axis. . 

2. A control means according to claim. 1 
in which' the operating rod- can be moved 
transversely or rotationally with reference 
to its longitudinal axis after it has been 

35 "previously moved from its normal posi- 
tion of rest rotationally or transversely 
respectively" wita reference to' its_ longi- 
tudinal axis. 

3. A control means according to claim 
'40* 1 in, which the movement of the rod trans? 



versely to its longitudinal axis efiects the 
application of the brakes of both brake 
units and the angular or rotational move- 
ment of the rod about its longitudinal axis 
in pne direction effects application of the 45 
brake or brakes of one brake unit only and 
in the other direction the brake or brakes 
of the other brake- unit only. 

4. A control means according to any of 
the preceding claims comprising in com- 50 
hination" a pair of cylinders arranged side 

by side with their longitudinal axes 
pasailei, -pistons slidablej within said cylin- 
ders,- opposed tooth rack members secured 
to -and extending- rearwardly from said 00 
•pistensj a_ toothed wheel or ring disposed 
between and- meshing with said tooth rack 
members, and an operating rod which at 
one end carries or engages the said toothed 
wheel -or ring, the said rod being mounted 60 
between- its ends- to swing transversely to 
its- longitudinal axis in a plane which 
intersects at right angles, midway between 
the -loagitudinal- axes- of the cylinders, the 
plane in which said- axes lie, £5 

5. -Control means according to claims 3 
and-4 in which the pistons are thrust in 
the- same- direction to apply the brakes 
oonnected to their respective cylinders. _ 

6/ Control means according to claim 4 70 
or^§ in -which the toothed wheel or ring 
is universally carried or engaged by the 
operating rod. - 

7.- A control- means substantially as de* 
scribed with reference to the accompany- 75 
ing -drawings. • ~ . 

DateJ this -27th day of March, 1930. 
A. a. BROWN, 
Acting for the Applicants. 
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